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Fig. 1. Areas of work for pneumococcal carriage in childern 3 months to 5 years of
age. Colored areas show districts of urban karachi (green) and rural matiari (blue).
inset shows location of Sindh province in Pakistan.
towards pneumococci isolated from the nasopharynx of children in
lower Sindh.
Figure 1
Areas of work in lower Sindh
Methods&Materials: From lower income settlements in urban
Karachi and rural Matiari, nasopharyngeal swabs were collected
from children 3 months to 5 years of age. Swabs were cultured
at Infectious Disease Research Laboratory (IDRL), Aga Khan Uni-
versity. Pneumococci were identiﬁed through optochin sensitivity
and bile solubility. AST was determined by disc diffusion. Peni-
cillin and ceftriaxone (Sigma-Aldrich)MICswereperformed for 402
isolates by the broth microdilution method as per CLSI guidance
document. CLSI 2013 susceptibility breakpointswereused todeter-
mine sensitivity. S.pneumoniae ATCC 49619 was used as a control
strain.
Results: 851 swabs were collected from Karachi (n =473) and
Matiari (n =225) in January 2013. Pneumococci were identiﬁed in
65.9% of swabs (n=561). AST and MIC testing has been completed
for 402 isolates. All (100%)were sensitive to both penicillin and cef-
triaxone by MIC testing (non-meningitis breakpoints). MIC50 and
MIC90 for penicillin were 0.06g/mL and 0.25g/mL respectively.
MIC50 and MIC90 for ceftriaxone were 0.06g/mL and 0.25g/mL
respectively. Disc diffusion testing showed 62.7% (n=252), 2.5%
(n=10) and 99.3% (n=399) isolates sensitive to erythromycin, cot-
rimoxazole and levoﬂoxacin respectively.
Figure 2 shows oxacillin zone sizes as a function of penicillin
MICs in isolates tested.
Fig. 2. Relationship of oxacillin 1 microgram disc zones of inhibition to penicillin
MICs. Dots show mean. in keeping with CLSI statements, MICs of <0.06 mcg/ml
correlate with zone sizes of >20 mm.
Penicillin MIC means plotted against Oxacillin zone size means
for 402 isolates tested
Conclusion: We report a high rate of pneumococcal nasopha-
ryngeal carriage among children in Sindh, Pakistan. Using
non-meningitis breakpoints, these remain susceptible to penicillin
and ceftriaxone. High rate of resistance to cotrimoxazole reﬂects
its uncontrolled over-the-counter usage. This data is instrumen-
tal in determining local epidemiological trends in pneumococcal
resistance.
http://dx.doi.org/10.1016/j.ijid.2014.03.618
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Background: Shigella spp are an important cause of childhood
diarrhea and dysentery in children in South Asia and Pakistan.
Previous studies reporting ceftriaxone resistant shigellae from
Pakistan do not report the level of resistance or MICs against
cephalosporins. We report antibiotic susceptibility and level of
cephalosporin resistance among 301 Shigella spp cultured from
stools of children 0-5 years of age from low socioeconomic peri-
urban areas of Karachi, Pakistan.
Methods & Materials: Stools from children under 5 years of
age were collected as part of a community case-control study*
conducted from 2009 to 2012 in Karachi, Pakistan. Stool cul-
ture was performed at the Infectious Disease Research Laboratory
(IDRL), Aga Khan University and Shigella spp were isolated and
identiﬁed by biochemical and serological methods. Identiﬁcation
of Shigella spp was veriﬁed by molecular methods at the Centre for
Vaccine Development, University of Maryland. Antibiotic suscep-
tibility was performed at IDRL by the Kirby-Bauer disc diffusion
method and Clinical Laboratory Standards Institute (CLSI) crite-
ria were applied for interpretation. MICs for ceftriaxone-resistant
shigellae were performed in duplicate by the standard broth
microdilution method as described by the CLSI.E.coliATCC 25922
was used as a control organism for susceptibility testing.
*The Global Enteric Multicentre Study (GEMS) was funded by
the Bill and Melinda Gates Foundation.
Results: Of 301 Shigella spp isolates identiﬁed from stools of
children, 22 (7.3%) isolates were ceftriaxone non-susceptible by
disc diffusion. All 22 isolates were non-susceptible on MIC testing.
Sixteen of 22 (72.7%) isolates had ceftriaxone MICs of >64g/mL
and 5 (22.7%) isolates had MICs >1024g/mL. Of 301, 256 shigel-
lae were cotrimoxazole resistant (85%) while only 31 (10.3%) were
ciproﬂoxacin resistant.
Conclusion: We report a high rate of ceftriaxone resistant
shigellae among children in peri-urban Karachi. Moreover, these
isolates have very high ceftriaxone MICs indicating a high level of
resistance which is alarming. Establishing molecular mechanisms
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of resistance and study of risk factors for antibiotic resistance must
be undertaken to elucidate reasons for high resistance.
http://dx.doi.org/10.1016/j.ijid.2014.03.619
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Background: Multi-drug resistance (MDR) efﬂux pumps
belonging to the nodulation cell division (RND) family in Pseu-
domonas aeruginosa are able to extrude out a wide variety of drugs
and antibiotics. These complexes of inner-membrane, periplasm,
and outer-membrane protein components are not merely molecu-
lar machines that pump out drugs. The very drugs that are pumped
out by these efﬂux pumps can also induce expression of the efﬂux
genes/proteins. In addition, the MDR efﬂux pumps transport out
quorum-sensing molecules, which can induce expression of sev-
eral genes including those related to bioﬁlm formation, virulence,
and efﬂux, thereby conferring additional resistance. Therefore, a
complete understanding of the function of the MDR efﬂux pumps
requires measurement and modeling of three processes: (a) how a
givendrug is extruded through thesepumps; (b)howthesamedrug
induces the expression of these pumps; and (c) how the release of
quorum-sensing molecules cause the expression of bioﬁlm, viru-
lence, and efﬂux genes.
Methods & Materials: We measured and modeled the survival
kinetics and intra- and extra-cellular concentration of ciproﬂoxacin
in thewild-typeP. aeruginosa strainPAO1and themutantsdeﬁcient
in efﬂux and quorum sensing. We also measured the formation
of bioﬁlm, antibiotic-induced expression of virulence, and efﬂux
genes by real-time qPCR (Fluidigm) and modeled how the expres-
sion of these genes confers additional drug resistance viabioﬁlm
formation and enhanced virulence.
Results: We showed that (i) theP. aeruginosa tripartite MexA-
MexB-OprM protein complex plays an important role in the efﬂux
of ciproﬂoxacin and in the induction of the quorum-sensing path-
ways (ii) a sharp increase in the efﬂux within 5–10minutes after
the treatment of ciproﬂoxacin after which the efﬂux levels off (iii)
the quorum sensing mediated bioﬁlm, virulence, and efﬂux genes
are expressed at higher level by mature bioﬁlm than the nascent
one providing additional resistance.
Conclusion: Combination of experimental and modeling stud-
ies provides an insight into how MDR efﬂux and quorum sensing
systems work together to confer drug resistance. A similar
approach can be extended to understand the structural, genetic,
and cellular processes underlying the function of MDR efﬂux
pumps.
http://dx.doi.org/10.1016/j.ijid.2014.03.620
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Background:Routine susceptibility testing of Legionella spp. are
not recommendedbecauseof thedifﬁculty indetermining standard
minimal inhibiotry concentration value (MIC). It is associated with
high nutrient requirements of these bacteria and inactivation of
some antibiotics by charcoal contained in the substrate, which is
necessary for cultivation of Legionella species. In Poland, suscepti-
bility testing of environmental Legionella isolates has never been
published, therefore the purpose of this study was to analyze the
antimicrobial susceptibility of L. pneumophila strains isolated from
thewater supply system to antimicrobial agents to commonly used
in therapy Legionella infections.
Methods & Materials: Twenty-eight isolates of L. pneumophila
(12 – L. pneumophila SG2-14, 16 – L. pneumophila SG1). Susceptibil-
ity testwas performed for 3 antimicrobials using the E-testmethod
(bioMérieux, France). The tested antibiotics were azithromycin
(range 0,016-256g/ml), ciproﬂoxacin (range 0,002-32g/ml),
and rifampicin (range 0,002-32g/ml). The media used for sus-
ceptibility test was BCYE- for L. pneumophila. Because there are
no ofﬁcial guidelines for susceptibility testing for bacteria of the
genus Legionella, breakpoints used were according to the literature
data.
Results: Of all tested strains of L. pneumophila (n =28), one was
resistant toazithromycin. Thiswas stain L. pneumophilaSG2-14 iso-
lated from the water system in sanatorium. All isolates were found
to be sensitive to ciproﬂoxacin and rifampicin. Only azithromycin-
resistant strain exhibited much less sensitive to ciproﬂoxacin and
rifampicin in comparison to the other tested L. pneumophila. The
MIC50 for azithromycin, ciproﬂoxacin, and rifampicin were 0.032,
0.125, and 0.003g/ml, respectively.
Conclusion: Our study has shown resistance to azithromycin
strain of L. pneumophila SG 1. This resistance mechanism is
unknown and needs further study. It is possible that therapeutic
failure in Legionnaires’ disease may be associated with resistance
and this should be taken into account. These data can be used as a
reference for the detection of resistance in clinical L. pneumophila
isolates and as a setting of clinical breakpoints. Ciproﬂoxacin and
rifampicin have a good in vitro activity against L. pneumophila SG 1
and SG 2-14 in Poland.
http://dx.doi.org/10.1016/j.ijid.2014.03.621
